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(54) SHEET FOR MOUNTING BIOLOGICAL SOUND DETECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sheet 
for mounting a biological sound detector for 
reducing the feeling of incompatibility at the 
time of mounting the biological sound detector 
and suitably detecting biological sound by the 
biological sound detector. 
SOLUTION: By interposing a soft sheet 76 
provided with viscosity almost similar to the 
skin 1 1 between a flexible resin film 36 and the 
skin 1 1, the feeling of the incompatibility at the 
time of mounting a heart sound detector is 
reduced. Further, since body hair 78 on the 
surface of the skin 1 1 with which the flexible 
resin film 36 is in contact is covered with the 
soft sheet 76 without a clearance, that is since 
an air layer is not formed between the flexible 
resin film 36 and the skin 1 1 , heart sound waves are not reflected on the 
boundary surface of the air layer. Since the intrinsic acoustic resistance R of this 
sheet for mounting is closer to the intrinsic acoustic resistance R of the skin 1 1 
than the intrinsic acoustic resistance R of air, the reflection of heart sound on 
the boundary surface of the skin 1 1 and the soft sheet 76 is relatively little and 
thus, the reduction of the heart sound detected by the heart sound detector due 
to the hairiness of a living body is suitably prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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2.**** shows the word which can not be translated. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The living body sound detection equipment with which is equipped with 
the microphone which is formed in housing which has opening at the pars basilaris 
ossis occipitalis, and is stuck by this opening side on a living body's skin, the 
comparatively hard flexible film which plugs up this opening, and this housing, and 
changes vibration of a diaphragm into an electrical signal, and it is equipped on 
this living body's skin. The sheet for wearing of the living body sound detection 
equipment which is the sheet for wearing of the living body sound detection 
equipment made to intervene between this living body's skins, and is characterized 
by being made to intervene between said flexible film and said living body's skins, 
and having the same hardness as this living body's skin, and abbreviation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In order to diagnose diseases, such as a living body's heart 
and a respiratory system, this invention detects the living body sound made in the 
living body, and relates to a technique for a living body sound to be especially 
detected by the living body sound detection equipment in the much more suitable 
condition about the living body sound detection equipment which outputs the 
living body sound signal showing the living body sound. 
[0002] 

[Description of the Prior Art] For example, in order to diagnose the disease of 
living bodies, such as a heart disease and a respiratory system, it is equipped on 
the skin of a living body's predetermined part, and the diagnosis using the living 
body sound detection equipment which outputs the living body sound signal with 
which living body sounds, such as a heartbeat made in the living body, respiratory 
sound, a pleura sound, an artery sound, and an intestinal murmur, are detected, 
and the living body sound is expressed is performed. For example, the heartbeat 
detection equipment with which it is equipped on the skin of a thorax detects a 
heartbeat, a phonocardiogram is measured, and a diagnosis of a heart disease is 
performed from the phonocardiogram. Since the cardiac souffle which originates in 
a heart disease and is generated is contained in the phonocardiogram which 
measured the patient and was obtained in addition to a normal heartbeat when a 
patient has a heart disease, a heart disease can be diagnosed. 
[0003] The above-mentioned living body sound detection equipment is what 
detects vibration of the skin by being transmitted to the skin, the acoustic wave, 
i.e., the living body acoustic wave, of a living body sound. Vibration of the skin is 
transmitted to the air in the living body sound detection equipment from opening 
by the side of the skin of living body sound detection equipment. Vibration of the 
skin is transmitted to one member of the air conduction type which detects a 
living body sound based on vibration of the air, and the living body sound 
detection equipment contacted on a living body's skin, and there is direct 
conduction type which detects a living body sound based on vibration of the one 
member. 

[0004] In order to acquire the high living body sound signal of gain to the living 
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body sound detection equipment of the above-mentioned air conduction type, the 
living body sound detection equipment which plugged up with the comparatively 
hard flexible film opening of housing contacted on a living body's skin is proposed. 
For example, the heartbeat detection equipment given in Japanese Patent 
Application No. No. 120531 [ nine to ] for which these people applied previously is 
it. Since a sound room is formed [ according to this heartbeat detection 
equipment ] by plugging up opening in addition to there being an advantage that 
there are few secular change and it is strong as compared with the living body 
sound detection equipment of direct conduction type since it is air conduction 
type, the high living body sound signal of gain is acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned 
flexible film consisted of comparatively hard ingredients, for example, 
comparatively hard resin etc., it had given sense of incongruity to the operating 
personnel-ed at the time of wearing. 

[0006] Furthermore, an air space may be made from hair being between the 
flexible film and skin between the flexible film and skin. On the other hand, an 
acoustic wave has the property in which the part is reflected in the interface of 
two media, and a reflection factor becomes high, so that the difference of the 
specific acoustic resistance R of the medium whose number is two is large. 
Specific acoustic resistance R is the product of the consistency rho of a medium, 
and the acoustic velocity c in the medium here. Therefore, after the air space was 
formed, in case a living body acoustic wave is transmitted to an air space from 
the skin, and when being transmitted to the flexible film from an air space, a part 
will be reflected and the problem that the living body sound detected by living 
body sound detection equipment will decrease had arisen. 

[0007] The place which succeeds in this invention against the background of the 
above situations, and is made into the purpose is to offer the sheet for wearing of 
the living body sound detection equipment with which the sense of incongruity at 
the time of wearing of living body sound detection equipment is mitigated, and a 
living body sound is suitably detected by the living body sound detection 
equipment. 
[0008] 

[Means for Solving the Problem] The place made into the summary of this 
invention for attaining this purpose The living body sound detection equipment 
with which is equipped with the microphone which is formed in housing which has 
opening at the pars basilaris ossis occipitalis, and is stuck by the opening side on 
a living body's skin, the comparatively hard flexible film which plugs up the 
opening, and its housing, and changes vibration of a diaphragm into an electrical 
signal, and it is equipped on the living body's skin, It is the sheet for wearing of the 
living body sound detection equipment made to intervene between the living 
body's skins, and is in being made to intervene between said flexible film and said 
living body's skins, and having the same hardness as the living body's skin, and 
abbreviation. 
[0009] 

[Effect of the Invention] thus, if it carries out, the sheet for wearing which has the 
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same hardness as a living body's skin and abbreviation intervenes between the 
flexible film and the skin — making — ******** — by things The sense of 
incongruity at the time of wearing of living body sound detection equipment is 
mitigated, and the hair of the front face of the skin where the flexible film 
contacts is further covered without a clearance with the sheet for wearing, 
namely, since an air space is not made between the flexible film and the skin It is 
lost that a living body acoustic wave is reflected in the interface of the air space. 
The consistency of the sheet for wearing in the consistency of the skin rather 
than the consistency of air Near, With the acoustic velocity nearer to [ acoustic 
velocity / in air ] the acoustic velocity in the skin in the sheet for wearing Namely, 
since the specific acoustic resistance R of the sheet for wearing is closer to the 
specific acoustic resistance R of the skin than the specific acoustic resistance R 
of air and there is also comparatively little reflection of the living body sound in 
the interface of a living body's skin and the sheet for wearing Reduction of a living 
body sound a living body originates in a hairy thing and is detected by whose living 
body sound detection equipment is prevented suitably. 
[0010] 

[Other modes of invention] Here, the sheet for wearing of said living body sound 
detection equipment has the value as abbreviation at least with the same one side 
of said living body's skin, and the acoustic velocity in a consistency and a medium 
suitably. If it does in this way, since the specific acoustic resistance R of the 
sheet for wearing approaches by the specific acoustic resistance R of a living 
body's skin and reflection of the living body sound in the interface of a living 
body's skin and the sheet for wearing will decrease further, reduction of a living 
body sound a living body originates in a hairy thing and is detected by whose living 
body sound detection equipment is prevented much more suitably. 
[001 1] Moreover, said sheet for wearing is suitably stuck on the contact surface 
with the skin of said flexible film. If it does in this way, the time and effort which 
makes said sheet for wearing intervene between said flexible film and skins for 
every measurement will become unnecessary. 

[0012] Moreover, said sheet for wearing is made to intervene suitably by all 
between the field in contact with the skin of said living body of said living body 
sound detection equipment, and its skin. If it does in this way, since said sheet for 
wearing will be made to intervene also between the contact surfaces and the 
skins of the living body sound detection equipment which contacts a living body's 
skin in addition to the contact surface with the skin of said flexible film, the sense 
of incongruity at the time of wearing of living body sound detection equipment is 
mitigated further. 
[0013] 

[The gestalt of suitable implementation of invention] Hereafter, one example of 
this invention is explained to a detail based on a drawing. 

[0014] Drawin g 1 is the perspective view showing the appearance of the heartbeat 
detection equipment 10 which this invention is applied and detects a heartbeat as 
a living body sound, drawin g 2 is a sectional view explaining the configuration, and 
the sectional view of the heartbeat detection equipment 10 laid at least in the 
predetermined heartbeat detecting element on the epidermis 1 1 of a living body's 



center of a thorax is shown. In drayying 1 and drawing 2 heartbeat detection 
equipment 10 The flat cylinder-like upper housing 12 in which it is constituted 
with comparatively hard ingredients, such as ABS plastics, and the one direction 
is carrying out opening, The annular projection 16 to which the bottom housing 14 
of the shape of a flat cylinder in which it is similarly constituted with a 
comparatively hard ingredient, and both directions are carrying out opening was 
formed in the opening side of the upper housing 1 2, When the annular projection 
20 prepared in opening of the side in which the pars basilaris ossis occipitalis 18 
of the bottom housing 14 is not formed fits in, the case 22 on the flat cylinder 
which carries out opening to an one direction as a whole is accomplished. 
[0015] The pars basilaris ossis occipitalis 18 of the bottom housing 14 has the 
comparatively big circular hole 24 in the center, and the field located in the 
opposite side serves as a side with the upper housing 12 side of the pars basilaris 
ossis occipitalis 18 in the field of the side contacted on a living body's epidermis 
11. 

[0016] In the interior of the case 22 formed with the above top housing 12 and 
the bottom housing 14, it is constituted by elasticity members, such as silicone 
rubber, the annular oscillating absorber 28 with an inside diameter a little smaller 
than the diameter of the circular hole 24 of a pars basilaris ossis occipitalis 18 
with an outside diameter equal to the diameter inside a case 22 and is inserted in 
the pars basilaris ossis occipitalis 18 of the bottom housing 14, and the vibration 
from the bottom housing 14 is absorbed. 

[0017] Furthermore, in the pars basilaris ossis occipitalis 18 of the oscillating 
absorber 28, it is constituted by the field of the opposite side with comparatively 
hard resin, and the pan type member 32 which is located in the center of the 
circular edge 29 where a diameter is a little shorter than the inside diameter of a 
case 22, and its edge 29, and has the heights 30 with a periphery diameter equal 
to the inside diameter of the oscillating absorber 28 is inserted in it so that the 
heights 30 may penetrate the hole of the center of the oscillating absorber 28. 
[0018] The taper-like sound-collecting hole 34 where a bottom side serves as a 
minor diameter is formed in the epidermis 1 1 side of the heights 30 of the above- 
mentioned pan type member 32, and opening by the side of the epidermis 1 1 of 
the sound-collecting hole 34 which carries out opening to opening of the bottom 
housing 14 at abbreviation parallel makes the shape of a cap, and is closed by the 
comparatively hard flexible resin film 36 inserted in and stuck to the side- 
attachment-wall side of heights 30. This flexible resin film 36 is the same as the 
flexibility resin film prepared in the press side of the flat press section of a 
stethoscope, such as about 0.1mm polyvinyl chloride resin, and forms a sound 
room in the interior of the sound-collecting hole 34. 

[0019] Moreover, the hold room 42 for holding a microphone 40 is formed in the 
opposite side by having the cylinder member 38 in the epidermis 1 1 of the heights 
30 of the above-mentioned pan type member 32. And the circular oscillating 
absorption sheet 46 which equipped the end face by the side of the sound- 
collecting hole 34 of the cylinder member 38 with the through tube 44 which has a 
diameter smaller than the diameter of a microphone 40 in the center is fixed to 
the abbreviation horizontal to the effective area of the sound-collecting hole 34. 



Furthermore, in order to enable vibration perpendicular to the direction of a field 
of the oscillating absorption sheet 46, in the thickness direction, the circular room 
47 thinner than the oscillating absorption sheet 46 is formed in the hold room 42 
and the opposite side of the oscillating absorption sheet 46. 
[0020] Since the stress of the thickness direction which is extent in which the 
oscillating absorption sheet 46 is not bent by weight of a microphone 40 is 
required for the above-mentioned oscillating absorption sheet 46 in the condition 
that it is constituted by the ingredient of oscillating absorptivity, such as 
isobutylene isoprene rubber, and vibration does not spread on the oscillating 
absorption sheet 46, thickness is the thing of 1 .0 - 2.0 mm suitably. If vibration 
spreads on this oscillating absorption sheet 46, the oscillating absorption sheet 46 
will absorb vibration which vibrated at right angles to the direction of a field, and 
has been spread, and will function as a low pass filter from which especially 
vibration of SOHz or less is removed suitably. And since the frequency of a 
heartbeat is SOHz or more (for example, II sound is 100-1 SOHz), a heartbeat is 
detectable where [ suitable ] the noise by the side of low frequency is removed. 
[0021] The microph one case 48 which a microphone 40 is fixed with adhesives 
etc. so that the through tube 44 of the oscillating absorption sheet 46 may be 
closed at the hold room 42, and carries out opening to the through tube 44 side. 
The diaphragm 50 which is held so that it may become parallel with the oscillating 
absorption sheet 46 in the microphone case 48 at the through tube 44 side, and 
functions as an electrode. The fixed electrode 52 which separates the diaphragm 
50 and few about 0.01 -0.05mm clearances, and counters, The connection terminal 
56 of a pair connected with lead wire 54 in the opposite side in the through tube 
44 of the microphone case 48, It is the electrostatic-capacity mold microphone 
equipped with the insulating member 58 which insulates between the connection 
terminals 56 of the pair, i.e.. a condenser type microphone, and by vibrating a 
diaphragm 50, the heartbeat from the skin 1 1 is detected and the cardiac 
correspondence number showing the heartbeat is outputted. 

[0022] The field of the opposite side is in contact with weight 60 the side which is 
in contact with the oscillating absorber 28 of the above-mentioned pan type 
member 32. The weight 60 consists of ingredients with comparatively heavy 
specific gravity, such as lead, copper, and iron. It is the flat cylindrical shape with 
a diameter equal to the diameter of the edge 29 of the pan type member 32 
suitably made into about [ 80-1 50g ] weight. Between a center section and the 
center section of the inside flat surface 62 of the upper housing of the field which 
faces the field 62 of the opposite side, i.e., the inside flat surface of the upper 
housing 1 2, the side which is in contact with the pan type member 32 While the 
oscillating absorber 64 which consisted of the same quality of the materials as 
said oscillating absorber 28 is fixed and absorbing the vibration from the upper 
housing 12, a location gap of weight 60 is controlled by pinching weight 60 by 
fioating by the oscillating absorber 28 and the oscillating absorber 64. Since this 
weight 60 consists of ingredients of above comparatively heavy specific gravity, 
and it has the above-mentioned weight, and the noise from the outside of a living 
body insulates with weight 60 and heartbeat detection equipment 10 presses a 
living body's skin 1 1 by suitable fixed thrust, a cardiac correspondence number 



with the stable repeatability is detectable. Furthermore, since the resonance 
frequency of the heartbeat detection equipment 10 whole serves as a low 
frequency region from the frequency of a heartbeat and the energy of the 
heartbeat from in the living body is not consumed as energy which vibrates living 
body sound detection equipment 10, a heartbeat is efficiently detected by the 
microphone 40. 

[0023] Since the diameter of the above-mentioned weight 60 and the diameter of 
the edge 29 of the pan type member 32 are made a little shorter than the inside 
diameter of a case 22 as mentioned above, and the oscillating absorber 64 is 
further fixed between weight 60 and the upper housing 1 2, the sealed air chamber 
66 is formed between the case 22, and weight 60 and the pan type member 32. 
Since it is absorbed without reflecting the ambient noise from the outside of a 
living body in the interface of this sealed air chamber 66 and a case 22, or 
resonating within an air chamber 66, it is controlled that ambient noise is detected 
by the microphone 40 which it had inside the air chamber 66. 
[0024] Moreover, between the taper-like sound-collecting hole 34 and the hold 
room 42 An end is open for free passage with the taper-like sound-collecting hole 
34, and the other end is made open for free passage by the hold room 42 and the 
free passage way 68 to open for free passage. Further to an insulating member 58 
The atmospheric-pressure tone spear reaming 70 which penetrates the insulating 
member 58 is formed, and since it is adjusted so that the atmospheric pressure of 
both sides of a diaphragm 50 may become the same, only the fluctuation 
component (AC component) of the pressure in the taper-like sound-collecting 
hole 34 is detected by the microphone 40. 

[0025] And the lead wire 54 connected to the connection terminal of a 
microphone 40 passes along the hole 72 established in some of pan type members 
32 and weights 60, and is connected to the connection terminal 76 at the tip of 
the code 75 which prepared in the side face of a case 22 and was inserted in the 
**** through hole 74. 

[0026] Moreover, the elasticity sheet 77 is stuck on the field of the side 
contacted on the skin 1 1 of said flexible resin film 36. This elasticity sheet 77 is 
JIS, for example while constituting the sheet for wearing of this example and 
having the thickness of 0.5 - 2.0 mm extent. It is the elastic body or gel viscosity 
object which is equipped with the same hardness as the skin of the 1 degree - 
about 1 5 degrees body, and abbreviation with A mold spring-loaded type hardness 
tester, and has the still more nearly same consistency as the skin 1 1. Since the 
hair 78 on the skin 1 1 can be covered, namely, is not made by the air space by 
existence of this elasticity sheet 77 between the flexible resin film 36 and the skin 
1 1 while the sense of incongruity when being equipped with heartbeat detection 
equipment 10 on the skin 1 1 is mitigable, it is lost that the heartbeat from in the 
living body is reflected by that air space. Moreover, since it can conclude that the 
specific acoustic resistance R of the elasticity sheet 77 and its specific acoustic 
resistance R of the skin 1 1 correspond comparatively since the elasticity sheet 77 
is equipped with the consistency of the skin 1 1, and the same consistency as 
abbreviation Since there is also little reflection in the interface of the skin 1 1 and 
the elasticity sheet 77, and the elasticity sheet 77 is comparatively thin as 



mentioned above and there is also little cardiac acoustical absorption in the inside 
of the elasticity sheet 77, reduction of the heartbeat spread in heartbeat 
detection equipment 10 from the skin 1 1 is controlled. 

[0027] Furthermore, the same quality of the materials as said elasticity sheet 77 
are consisted of by the field by the side of the skin 1 1 of the pars basilaris ossis 
occipitalis 18 of said bottom housing 14, and the annular elasticity sheet 80 of the 
field by the side of the skin of a pars basilaris ossis occipitalis 18 and abbreviation 
identitas is stuck on it. This annular elasticity sheet 80 intercepts much more 
suitably the ambient noise which spreads the inside of a body tissue and reaches 
heartbeat detection equipment 1 0 rather than the case where the direct skin 1 1 is 
equipped with the bottom housing 18 while mitigating the sense of incongruity 
when being equipped with heartbeat detection equipment 10 on the skin 11. 
Furthermore, since the elasticity sheet 80 sticks to the skin 1 1 even if some 
irregularity is in the skin 1 1 of the part where it was equipped with heartbeat 
detection equipment 10, it is prevented that the stowed position of heartbeat 
detection equipment 10 shifts. 

[0028] Drawin g 3 is drawing explaining the heartbeat detected by heartbeat 
detection equipment 82 when an air space is made decreasing in the conventional 
heartbeat detection equipment 82 with which it is not equipped with said elasticity 
sheet 77, and the condition that at least the predetermined heartbeat detecting 
element on a living body's skin 1 1 was equipped with heartbeat detection 
equipment 82 is shown. 

[0029] In drawin g 3 , the air space 86 is formed of the hair 78 on the skin 1 1 
between the contact surface 84 with the skin of heartbeat detection equipment 
82, and the skin 1 1 . In this condition, since a part is reflected as a reflected wave 
90 in case the cardiac acoustic wave 88 progresses to an air space 86 from the 
skin 11, and in case it progresses to heartbeat detection equipment 82 from an air 
space 86, the cardiac acoustic wave 88 detected by heartbeat detection 
equipment 82 will decrease. 

[0030] as mentioned above, according to this example, the elasticity sheet 77 
which has the same hardness as the skin 1 1 and abbreviation intervenes between 
the flexible resin film 36 and the skin 1 1 — making — ******** — by things The 
sense of incongruity at the time of wearing of heartbeat detection equipment 10 is 
mitigated, and the hair 78 of the front face of the skin 1 1 where the flexible resin 
film 36 contacts is further covered without a clearance with the elasticity sheet 
77. Namely, since an air space is not made between the flexible resin film 36 and 
the skin 11 It is lost that the cardiac acoustic wave 88 is reflected in the interface 
of the air space. The consistency of the elasticity sheet 77 in the consistency of 
the skin 1 1 rather than the consistency of air Near, With the acoustic velocity 
nearer to [ acoustic velocity / in air ] the acoustic velocity in the skin 1 1 in the 
elasticity sheet 77 Namely, since the specific acoustic resistance R of the sheet 
for wearing is closer to the specific acoustic resistance R of the skin 1 1 than the 
specific acoustic resistance R of air and there is also comparatively little 
reflection of the heartbeat in the interface of the skin 1 1 and the elasticity sheet 
77 Reduction of a heartbeat a living body originates in a hairy thing and is 
detected by whose heartbeat detection equipment 10 is prevented suitably. 
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[0031] Moreover, according to this example, since the elasticity sheet 77 has the 
same consistency as the skin 1 1 and abbreviation, the specific acoustic 
resistance R of the elasticity sheet 77 approaches by the specific acoustic 
resistance R of the skin 1 1 and reflection of the heartbeat in the interface of the 
skin 1 1 and the elasticity sheet 77 decreases further, reduction of a heartbeat a 
living body originates in a hairy thing and is detected by whose heartbeat 
detection equipment 10 is prevented much more suitably. 

[0032] Moreover, according to this example, since the elasticity sheet 77 is stuck 
on the contact surface with the skin 1 1 of the flexible resin film 36, the time and 
effort which makes the elasticity sheet 77 intervene between the flexible resin 
film 36 and the skin 1 1 for every measurement becomes unnecessary. 
[0033] Moreover, since the annular elasticity sheet 80 is made to intervene 
between the pars basilaris ossis occipitalis 18 of the bottom housing 14, and the 
skin 1 1 in addition to the elasticity sheet 77 stuck on the contact surface with the 
skin 1 1 of the flexible resin film 36 according to this example, the sense of 
incongruity at the time of wearing of heartbeat detection equipment 10 is 
mitigated further. 

[0034] As mentioned above, although one example of this invention was explained 
based on the drawing, this invention is applied also in other modes. 
[0035] For example, although the elasticity sheets 77 and 80 were beforehand 
stuck on the pars basilaris ossis occipitalis 18 of the flexible resin film 36 or the 
bottom housing 14 as some heartbeat detection equipments 10, the elasticity 
sheets 77 and 80 and the sheet for wearing of the same quality of the material 
may be made to intervene between heartbeat detection equipment 1 0 and the 
skin 1 1 independently [ heartbeat detection equipment 10 ] in the above- 
mentioned example. 

[0036] Moreover, although the electrostatic-capacity mold microphone was used 
for the microphone 40 in the above-mentioned example, you may be a piezo- 
electric mold microphone and a moving-coil-type microphone. 
[0037] In addition, in the range in which this invention does not deviate from the 
main point, modification may be added variously. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawin g 1] It is the perspective view of the heartbeat detection equipment 1 0 
which is one example of this invention. 

[ Drawin g 2] It is the sectional view of the heartbeat detection equipment 10 of the 
example of drawin g 1 . 

[ Drawin g 3] It is drawing explaining the condition that a part of cardiac acoustic 

wave from in the living body is reflected by the air space. 

[Explanation of agreement] 

1 0: Heartbeat detection equipment 

1 1 : Skin 

12: Upper housing 
14: Bottom housing 
36: Flexible resin film 
40: Microphone 

76 80: Elasticity sheet (sheet for wearing) 



[Translation done.] 



t 



■ 



♦ NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 




[ Drawin g 2] 
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[ Drawin g 3] 
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[0 0 0 9] 

x\ ^(o^n.m(Dm^^x^i^^m-Rm^ti^:i t7^- 
:^r-&m<D^m^&< . ^^^<r>=^mx^ hm^miy— 
<7)^r;i»5Sj»(^@WiP«te6iR(-iSi'^wtj!)^e>, ^»;<30^ 

[0 0 10] 



J 



3 

coT'fc^o :icoj: 9(ci-tt{^. hcog^^S 

[0 0 11] mmm^mi^— hn. m 

[0 0 121 MlEi^^fflv'— hf*. mi 

-So 

[0 0 13] 

[0 0 14] mi ^^m/)mm^ti. ^^^^t lt 
'L^'^^iki^ir^'L^'^^a^mmi 0 (D^m^^'rm^mx 
;h^s m2\t^<Dmf^^mm'r^mmmx^ox. 

titc'L>^tkitimmii o(Dmmm:^*^^^tix\f^^o mi^ 
xxfm2{z^\^^x. 'L^^i^diis^ai oti. ABsw^g^ 30 

t*t^®2 0 .h;5S^^-t-5- i:(cj: (9^(*:<b LX-':^[^i,z 
P^P-r^il¥^<^Ra±<7)gfls2 2^fi)cLTV^5o 
[0 0 15] T^^!>v^>i/1 4(OlS&Pl 8 (i^»^tcJt|!? 

&ti::^t^<^nff^:Av:2 4^Wb> -^cDjiSas 1 8 <7)±/^^ 4o 

^ 1 2ftW5fo^ftij^(iS^fti)(-figi-5H7!i5^f^(?)«^ 
[0 0 16] ±IE±^N^>v^:^i/l 2 i:T^N!>v^>^l 4 

txmf$.$ixtimi$^2 2(D\^wz^^^x. t^n-^v^^^^/ 
«?/i5c^ti. ^mm.mmf^2 2<D\^m<Dm.mcmL<K 
^\^mvt(Dmm^Amt^2 s^mibnnhtix. r^^^v^ 

>':/l 4;i^bOlg®j«:KiiX-r6o 

[0017] $ ibtC, ^O^ibBSilXf*: 2 8 (DJ&^ 1 St 50 
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4 

1*2 8 0F^(H!JiSS^^Ll/^ifbgP3 O t i:mir^JSLm^ti 
3 2 7&^. ^C0i£hai3 0;ii5iSiljKlR<$2 8(7>4»:*:COyv^K 

[0018] ±iEMS^a5W 3 2 Odias 3 0 (D^^ 1 1 ftiJ 
icji. JicftiJtSif/h@i:<^'5f^-^^"4^<o«^:A:3 4;&sj|^fig 

$nT*5i9. T^^-^v^^^^i 4or?ip^E5&^^Tlcr?^□-r 
'5*^:A^:3 4<o^jSi iftiJ<DMaSi5{^. 5/:/4feSr^fc 

LTibas Oco{IiMffi(:ie^iy6^Jtbn/cW:$$?W51®(7)^ 

[0 0 19] ^fc. ±mm.m^U3 2(Ddh^3 o(Dm& 
\^^m."i^^^-r^mmii4 4 ^m:^tiF]m(omm^A^-i^— 

K4 6;65. ^^:^3 4<OMP®(-WLri8&*¥t-@K$ 
l|X'>— h 4 6 J: ^>3^V^Rffm4 7 ;6S^^$ix-CV^-5o 

[0 0 20] JiiSigiibSiilXv'— h 4 6 
«K®ilxtt<7)W5m'{-J: mm^^i^- h4 6 

bT#fctgSj^K»Rb. 4#tc5 0HzJ^XT<:otil!j^$?iS 
'6#<7)i^iS?igcti5 OH zJL^± (yc:<hx.JfII^*;ii 0 0 — 

1 5 0Hz ) r'fc5(7)T\ {&i^?K^ffii]oy ^x^si"?!^ 

[0 0 2 1 ] -^-r^n3;^>4 0 (t. JjXS^4 2(C:ioV^T 

SBbPiiiuv— h4 6<DnmiL4 4i:m<x.^{zmmm^ 

^<7)a[ia7L4 4fli|{:i§^p-r5^>f 
^>>$r— 4 8 ih, n7}^v>ir— ;^4 8I^(C*D 

V^T'^60Hii?L4 4miJiCigll)®ltX>^— h 4 6 <t^fT(l:^<^ 

^xoizii^m^tixmmt Lxmrn-r^mm^s ot. 
■^ofigDjigs 0 to.o\'--o.o5mmmm(r>m/}>f^mj^^mx 

XM\^-t^m^W.^5 2 -tCO-e^r ^ n4^>'>ir— P^4 

8(^sii7L4 4 titRMmizi6\^^xmm5 4 <^s^$n 



5 

[0 0 2 2] iieiL^SBWa 2(Dm^^UW'2 8 tSL 
Tl/>'5ftiJ<b:(iS>Pl-fil(7)ffi{ifi«9 6 0 ^g!LTV^So -^^O 

/jic^tL. ifjisictis 0 — 150 gsa^T^a^ ^ ^tbfc. 

^'^gp^or^ltcji. Mffi^fifcKiRf*: 2 8 ^ CWKTfi! 
0tc^^J:<1^ttl^ti5o 

[0 0 2 31 ±ISS<9 6 OOB:M*5j:t/JIIL§!a5t;r3 2 <7) 
m^2 9<Dm'i^U. BuaiLfcJ: p(C^f$2 2 0F^ftiJiE^ 
j:«9 t>-^^M< ^tL. $ e>(cSi9 6 0 ^±>'^^>i^>'^/l 

<7)Bfls:2 2<b. fii9 6 Oiyctl>*MMffl5*t3 2 i:<DPp^[;:(i 
[0 0 2 4] X— ^'?tfe0^^yv:3 4 <bl|X^^4 2 

mm4 2 tmrn-r^mm^e 8{cx^mm^^hti. ^ 

%f£mmK 7 0 ;5S^tt bix. tiSbS 5 0 cofSi®(^mi±;)5 
7\3 4F^c0JE;'3O^ai);?!c5)' (ACfi)c:9') (D^^^-^-f^^ 

[0 0 2 5] ^LT. -^^ ^ a7t-^i^4 o(Dmm^^icm 

^^ix/c2»^5 4(i. MSlSfi5t^3 2 4yJ:t/S'9 6 OCO- 
aStC^ttb^x/c^t 7 2^iioT. fif*2 2COftilffitcISJt 
eycifIii:A:7 4(C||LiZv*it/^3- K7 5<D^i&(Dmm 

[0 0 2 6] Sfc. h5I£ pf^iS^^ggM 3 6 1 1 so 
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- h^lS^-f 5 tOT^^oT. yci:x.{^0.5 --2.0 mrag 
ftco/fLJ^^^WUTV^-gx^ <t tic. fc<!:;ttf J I S A§} 

- h 7 7<7)#?t(Cj: '6^«lttl^mi 0;55^/Sf 1 1± 
1 l±coi*:^7 8SrS-5 ^ctji^-e^-S. -T^Ct?-^. "^m, 

?i</<^^o :S;^c. h 7 7Ji.^/Si ICO ^^S<bB& 

f5]^coSrSSr(ix.Tv^'5:i<t7li^f>. h 7 7 <oia 

- h 7 7 <ir<7)it*®T'COS#+t^>^^< > J.o®:«i/- h 

tb^mi ort{cesi-^'D^coi®d/^;5iWi©j^n-5o 

[0 0 2 7] ^btC. HU1ST>'^^'::/V>/1 4(OiiEgI5 1 8 
(O^m 1 1 HiJffiScKv— h 7 7 <t |^#COW 

KT*«;*$tl. ISIFBI 8<7);S«fflOStB&l^— <7>^t^(?) 
tkSi/— h 8 07!i5|£«9ottbtL-Cl/^5o wCOiH^O®:^ 

h 8 0 ^D^^twiSM 1 o-mu.^ 1 1 ±tCiS^$ 

^fi»LT'L^#<^tti^gi okzMmt^^mM^^-m 

8 0;6s^(7>;^/Si i(cSf«i-S<^r% '6^1^IW3SSio 

[0 0 2 8] mzn. miie®C®v^— h 7 7;iS^«^tLT 
V^/<^V^^^3fecO.L^^1^m^S8 2{cjoV^T. ^^®;5i^T't 
■CL^9 w ttcJ:oT. 'il^^«^ffii3IS8 2(c«ltH^ix5 

[0 0 2 9] I2i3«Ciol/>T. Bi^X 1 ±<30f^^j 7 8(Cj: 

^L^'^^v^mws 2(Djs.mt(Dm^^8 A t&mx X 

J:tKgSm@8 6;5>P>'il^^«lttsySS8 2--iitr|g(c-^;dS 

0 ti.xm.^^th^(ox\ -6^<^miss8 2(c 

l^tb$tt-5'L^^iK8 8;55®^>LTL*9o 

[0 0 3 0] ±M(r>X.o\z. *llffi0iJ(::J:tLf^. ;S/Si 
1 i:»&l^^<^ei$^W-r'5©:«v'- h 7 7;^^ 

fliflll3 6 <i:j^/Si 1 <^^oPfl(c:^^?^$-t^i^^btl>5^ ^icJ: 
'D^l^ttJi^Ml Ocr)^«B#cOiafP^;&5^®$tL. $ 

e>(C, "5Xj^tt«fliBg3 6;55Stt-r^j^/»l lC0^ffi<7)fls: 



(5) 
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^7 S7b-^mi^-h7 7{ZX^m.m^<i:<mt>tl^. -t^^ 

J: "9 t©:®v— h 7 7 ^ay=^m(o:)5tm^ i i ^<o=^l 
R^cfiv^:l<^^>b, 1 ^©cWv^- h 7 7 t(om.^ 

[00 3 1] ^/c. *lliE^'J{c i^Wv— h 7 7 

KV- h 7 7 C0@^^^S}nR7!>^>S/S 1 1 (Dm^^W^ 

l5tR(cj:*9iS-:5< r (i:75^^. jSjS 1 1 <b©:Sv/- h 7 7 

^ <D ^> ^ ^ — ii iS { c p;5 Jh ^ n 6 o 

[00 3 2] ^fc. ^^JSSC^JiC J:;M(i\ h 7 7 20 

(i. ^ItttfttflgBf 3 6 1 1 <fc(7)gi^iffi{rl£i9ott 

e)n-C 1/^-5 CO -C\ ffliJ^SicecKv— h 7 7 SfoT 
9^3 6 t&mi 1 <^(7)PBllC^?S$:iJ:^#rfl;6^^g( 

[0 0 3 3] ^/d. *^j^l^'J{Cj:ni^. priftttfttlgBf 3 

7(;iJn;tT. ^4^co©:Si^— h 8 0;6ST/N'?i;?^^i/i 4 

5o 30 



[0 0 3 4] *^0^(7)--^J£0iJ^lil®icS<5lNT 

[0 0 3 5] yb<b Sfraic>^j£0ij"c*^. ®:Kv^- h 

77. 8 0(i. 'L^^fi^iUilSl 0<7)-"g|5<h LTiP-i^ong 
ttmfliK3 6^/bfiT/>e7v;^>'>/l 4(7)J£S151 8 lefts 19 
ott bnTl^/c;6^ ^D^t^ttl^^ 1 0 t{'t%\\\z.^%iy- 
V7 7 ^ sot m^<o^w<ommm h j5s.L^^«itB3s 
ei 0 t^/si 1 t<Dm\z^^^'^hthXh^^\ 

[0 0 3 6] *fc. Hifai<^>3IJ£1^JT'«i. ^-r^ci7jx>4 
[0 0 3 7] -^(JOftll. *^0^fi^(7)±i'^3fejK.LJieV^^ 

[iaffi(^)ffi¥>tiftp>«l 

[mi] *^0>^o-^sfec^ijT^fc5.i:>^i^aB^si o(7)#4 
[[12 1 El 1 <7)^jfe0ij(7).ii^^itai3SM 1 0 (om^mx^ 

^n^^m^mmir^mx^h. 

1 0 : 'L>^gltU^® 

1 1 : 

1 2 : Ji>'>!> v^>^ir^ 
1 4 : T^^!>v^>>/ 

3 6 : ^m^mmm 

4 0 : ^ n7jN> 

7 6. 8 0 : ©CSV- h (aS^fflv— h) 



[mi ] 



{m2\ 
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